During the global housing boom that preceded the 2007-9 financial crisis, household debt increased substantially in many European countries, posing a challenge for literatures on financialization and the institutional heterogeneity of mortgage markets. This paper examines recent institutional shifts in European mortgage markets and specifies three analytically distinct models of debt accumulation: inclusion, extension and intensity. While existing research has emphasized inclusion (access to homeownership), we show that financial intensification is an important determinant of cross-national variation in debt. We assess the variation in financial intensity in six European countries (France, Germany, Italy, the Netherlands, Portugal and Spain) using household-level survey data. Our results show that inclusion and expansion explain only part of the cross-national variation in mortgage debt to income ratios. Furthermore, household financial behavior is consistent with the financial intensity model, and variation in the degree of financial intensification explains a substantial portion of the cross-national difference in debt levels.
Introduction
The global financial crisis of [2007] [2008] [2009] had its roots in a rapid expansion of mortgage credit and associated growth in household debt (Mian and Sufi, 2014) . Though prominently associated with the "subprime" mortgage market in the United States, the debt expansion was not uniquely American:
the housing boom was global in scope but varied in impact. In countries as diverse as Australia, Portugal, Norway and the Netherlands, household debt rose faster and reached higher levels than in the United States (see figure 1 ). This cross-national variation in household debt poses a puzzle for the emergent literatures on the impact of "financialization" processes on households (van der Zwan, 2014; Fligstein and Goldstein, 2015; Davis, 2009; Krippner, 2011) and the economic sociology (and political economy) of credit and debt (Prasad, 2013; Carruthers and Ariovich, 2010; Schelkle, 2012a; Fuller, 2016; Schwartz and Seabrooke, 2009) . While this body of work sheds important light on the institutional determinants of household debt levels, recent institutional changes in European mortgage markets and household financial behavior have not been adequately studied. Moreover, this literature has not sufficiently delineated processes which affect the proportion of debtors in society from those which impact the volume of debt among debtors; that is, the difference between more households borrowing and households borrowing more. We show that differential financial intensity facilitated by the heterogeneous transformation of European mortgage markets plays a central role in cross-national variation in household debt Because mortgage debt makes up the largest share of household debt (around 80% in most European countries), mortgage and housing markets play the pivotal role in total debt burdens.
Many existing institutional accounts of household debt levels invoke financial inclusion and extension models according to which debt levels primarily reflect homeownership rates and access to credit. In contrast, the analytically distinct financial intensity model stresses that rising debt burdens are partially independent of homeownership rates and credit access. On this model, households borrow more (generally in response to rising housing prices), often by drawing on higher-risk financial contracts, raising the probability that debt payments become a hardship. Policy and other institutional frameworks make intensification possible by influencing the availability of particular mortgage contracts, such as long-term loans, second mortgages, and refinancing opportunities that allow households to extract home equity.
The main contributions of this paper are to analytically specify these distinct models of debt accumulation, demonstrate that financial intensification is a key determinant of variation in household debt, and show how institutional shifts in European mortgage markets have enabled this intensification to take place. We use recent microdata to examine the borrowing behavior of households in six countries: France, Germany, Italy, the Netherlands, Portugal and Spain. Debt levels in these countries range from very high (the Netherlands, with the second highest level of debt among OECD countries) to comparatively low (Italy, with the second lowest level in Western Europe). The
Netherlands is particularly interesting because it avoided a mortgage market crisis despite its high debt level, while Spanish and Portuguese households suffered rising loan delinquency rates during the financial crisis. Germany is unique among developed countries in that household debt levels actually fell during the global housing boom. These six countries therefore illustrate the varieties of indebtedness corresponding to distinct institutional configurations of mortgage markets, household behavior, and aggregate debt.
We demonstrate the importance of financial intensification in two ways. First, microdata show that the median mortgage debtor in "high debt" countries is more indebted than in "low debt"countries: in other words, conditional on having a mortgage, these homeowners also borrow more. Moreover, we conduct counter-factual simulations showing that extension and inclusion can explain at most one-third of the gap between "high debt" Spain and Portugal and "low debt" France and Germany, though extension is a key part of the explanation for the low level of debt in Italy.
Second, multivariate models show that micro-institutional characteristics of mortgage markets have permitted greater financial intensification in Spain and Portugal relative to France and Germany; in the latter case, households have actually undergone a process of financial de-intensification that is unique among European countries. The results also show that there are distinct varieties of indebtedness hidden beneath aggregate debt levels: for example, while mortgage markets have permitted some forms of financial intensification in Italy, the extension of mortgage credit is constrained by institutional factors such as the inefficient legal system. Conversely, the high level of Dutch household debt reflects a variety of indebtedness corresponding to the unique macro institutional 4 configuration of the mortgage market not captured in our models.
Models of household debt accumulation: Financial inclusion, extension and intensity
Recent research has begun to examine the connection between mortgage debt, housing markets, and the institutional heterogeneity of political economies (Schelkle, 2012b; Trumbull, 2012; Schwartz and Seabrooke, 2009; Prasad, 2013; Fuller, 2015 Fuller, , 2016 . For example, Prasad (2013) argues that "mortgage Keynesianism" is a core feature of the U.S. political economy, which sustains consumption by broad credit access rather than welfare provision. Similarly, Schelkle (2012b,a) argues persuasively that "financial" policies ranging from regulations on credit access to personal bankruptcy legislation are also social policies, insofar as they affect the accessibility, costs and risks of homeownership. Others have proposed typologies of "varieties of residential capitalism" that extend the "worlds of welfare" and varieties of capitalism literatures (Schwartz and Seabrooke, 2009 ).
This paper addresses two important empirical and theoretical limitations in this growing literature. First, these institutional accounts give a static depiction of a rapidly changing reality in many European countries. For example, while Germany had higher household debt than the US at the beginning of the 2000s, German households are now among the least-indebted in wealthy countries. Conversely, countries including Spain and Ireland rapidly rose in the global distribution of household debt during the 2000s. High debt levels in Scandinavia, the Netherlands and Iberian Europe undermine the "American exceptionalism" implicit in accounts which treat the U.S. mortgage market as unique (Prasad, 2013; Schwartz, 2009) . Moreover, recent institutional shifts challenge accounts that rest on static institutional indicators and data from the 1990s or early 2000s (Fuller, 2015; Schwartz and Seabrooke, 2009; Andrews et al., 2011; International Monetary Fund, 2008) .
While illuminating in many respects, these static comparisons deemphasize recent processes of liberalization and financialization, and therefore cannot account for increasing debt of households in many European countries, nor the uniquely declining German debt.
Second, existing literature tends to confound three analytically distinct models of household 5 debt accumulation. In particular, it is critical to distinguish between more households borrowing (the proportion of mortgage debtors in society) and households borrowing more (rising debt burdens conditional on borrowing). Given the central role of mortgage markets in overall household debt, there are three distinct processes that may explain cross-national and longitudinal variation in household debt levels. First, variations in debt may reflect differences in homeownership rates, which we refer to as the inclusion model. Second, holding homeownership constant, rates of participation in the mortgage market (relative to alternative means of achieving homeownership) is a second potential factor. We refer to this as the extension model of debt accumulation. Both inclusion and extension models focus on more households borrowing. Third, holding both homeownership and participation in the mortgage market constant, households may borrow more on average, which we refer to as the intensity model of debt accumulation. The main goal of this paper is to study how institutional variations in mortgage markets facilitate or discourage financial intensity.
Much of the recent comparative work on household debt in sociology and political economy focuses on the inclusion model, that is, the connection between homeownership rates and aggregate debt levels (Prasad, 2013; Schwartz and Seabrooke, 2009; Schelkle, 2012b) . For example, the claim that "in making homeownership easier to obtain by making debt easier to take on and to manage, the United States is unparalleled" (Prasad, 2013: 201) invokes this model. This emphasis reflects the intuitive relationship between homeownership rates and aggregate debt levels: all else constant, assuming that most household borrow to purchase a home, increasing the homeownership rate has a mechanical effect on the aggregate debt level. Because this link is so intuitive, it is surprising that homeownership rates are uncorrelated with debt levels in recent years: the correlation between the aggregate debt/income ratio and the national homeownership rate in country-level data is close to zero (.04), implying that higher debt is not a reliable indicator of a more inclusive housing market. 1
This reflects the fact that some countries with high homeownership rates, such as Greece, Italy and Belgium, have relatively low household debt levels, while many countries with high debt levelssuch as the Netherlands, Denmark and Switzerland -do not have high homeownership rates. For example, Switzerland and Germany have similar low homeownership rates, but Switzerland has 6 one the the highest debt levels in the world, while German debt is now comparative low.
The extension model has received less consistent attention in recent literature. According to this model, differences in rates of participation in the mortgage market (rather than homeownership per se) are a key driver of the proportion of debtors in society, and thus the aggregate debt level.
In societies where the cost of housing is low or intra-familial mechanisms of housing provision are prevalent, households may achieve homeownership without relying on mortgage credit. In keeping with the extension model, political economists have argued that Mediterranean countries combine high homeownership with low rates of borrowing due to inter-generational channels of housing provision, sometimes called the "Catholic-familial" housing model (Allen et al., 2008; Schwartz and Seabrooke, 2009) . Aggregate data offer some prima facie support for this model:
country-level European data show a strong correlation (.68) between the proportion of households holding a mortgage and aggregate household debt. 2 Similarly, among households that acquired their residences before the mid-1990s, a lower proportion of homeowners in Spain and Italy used a mortgage to acquire their first home than most Northern European countries (Angelini et al., 2013) . However, the dramatic increase of debt on the Iberian peninsula raises the question of whether this model remains valid. We show that two Southern European countries (Spain and Portugal) have broken away from the "Catholic-familial" model. Furthermore, our counterfactual analysis shows that differences in the proportion of debtors accounts for at most 30% of the debt gap between the Iberian countries and France and Germany, though mortgage market extension is an important piece of the explanation for Italy's low aggregate debt level. This shows that a substantial portion of the variation in debt across countries is not explained by either inclusion or extension.
The intensity model focuses on the debt burdens of households conditional on participation in the mortgage market (thus holding both homeownership and mortgage holding constant). Households have borrowed more in relation to income in recent years for at least two reasons. First, during the global credit boom, house prices rose rapidly in real terms in many countries; in order to achieve homeownership in this context, households had to borrow more relative to income. Second, rapid housing price increases can result in a wealth effect, encouraging households to use their 7 homes as leverage to fund current consumption (Mian and Sufi, 2011) . However, households can only increase their financial leverage if mortgage lenders are willing to lend more; this willingness depends on the institutional framework governing mortgage markets, as we discuss in the next section. Financial intensification generally implies increased financial risk for homeowners in two ways: first, borrowing more can be risky in itself because households are more exposed to price fluctuations and declining incomes; second, lenders are often only willing to extend larger loans on the condition that households accept riskier terms.
Recent research on the impact of financialization on households examines financial intensification primarily in the US and UK (Davis, 2009; Fligstein and Goldstein, 2015; Langley, 2008) . The argument that US "homeowners [see] their home as just another financial asset, a piggy bank to fund a new flat screen television" (Davis, 2009: 26) implies one form of intensification. Similarly, much of the literature on the subprime crisis mixes inclusion and intensity models; for example, to the extent that subprime lenders target borrowers without previous access to the mortgage market, these borrowers might borrow more relative to their income and at riskier conditions, implying intensification (Williams et al., 2005; Rugh and Massey, 2010) . While some of this literature adopts a cultural lens that emphasizes shifting financial "mentalities," "idioms" (Davis, 2009: 6, 27 ) and "repertoires" (Fligstein and Goldstein, 2015) , we stress that financial intensity is dependent on the willingness of lenders to facilitate this behavior, and thereby to the institutional configuration of mortgage markets. 3
These distinct models of household debt accumulation are not mutually exclusive, and we do not suggest that authors who have emphasized inclusion deny the importance of extension or intensity. However, the analytical distinction between inclusion, extension and intensity deserves more attention because of the divergent social implications of these models. The financial inclusion model implies a "democratization of credit" (Prasad, 2013: ch. 8 ) which creates social benefits in the form of higher homeownership rates. Similarly, to the extent that rising debt reflects the replacement of paternalistic intra-familial transfers by formal credit markets, rising debt levels might represent an increase in individual freedom. However, the social benefits of financial intensification are less clear. Households who borrow heavily and on riskier terms may become over-indebted 8 and exposed to housing price fluctuations and other risks, increasing the probability of default and foreclosure (Immergluck, 2009) . Increasing flows of mortgage credit put upwards pressure on housing prices, setting a price-debt-price feedback cycle into motion which undercuts wealth accumulation by increasing household leverage. Thus, the social implications of debt depend on whether aggregate debt levels reflect a high concentration of debt burdens on a few households, or a broad distribution of debt indicating wide access to credit and homeownership.
Before exploring the links between financial intensity and institutional variation, we briefly consider two alternative explanations for household debt. First, several authors have argued that rising income inequality contributed to the U.S. subprime mortgage crisis (Rajan, 2010; Kumhof and Ranciere, 2010) . Second, a related line of research focuses on a hypothesized tradeoff between welfare states and homeownership, arguing that lack of social protections drives households to seek homeownership as a form of self-insurance, borrowing heavily in order to do so (Conley and Gifford, 2006; Prasad, 2013; Schwartz, 2012; Kemeny, 2005) . From a comparative perspective, the problem with both arguments is the absence of a simple correlation between inequality or social spending and aggregate household debt. 4 The fact that households in comparatively equal Northern European countries with generous welfare states -including the Netherlands, Denmark, Norway and Sweden -are among the most indebted in the world imply that high inequality and low welfare provision are not necessary conditions for high consumer debt. Morever, previous empirical studies have failed to find a direct link between inequality and household debt (Bordo and Meissner, 2012; Coibion et al., 2014) . While there may be a more complex conditional relationship between debt and inequality applicable to the United States, from a cross-national perspective the explanatory leverage of these factors seems limited.
Institutional variation and financial intensity
National institutional frameworks defined by public policy, historical legacies and industry norms shape households' financial options by influencing the characteristics of available mortgage contracts (Prasad, 2013; Schelkle, 2012b; Schwartz and Seabrooke, 2009; Fuller, 2015; International Monetary Fund, 2008) . In this section, we give a first-cut account of this cross-national variation (abstracting from recent changes discussed in the next section) in order to extend previous work by developing competing hypotheses derived from financial inclusion and intensity models. Mortgage contracts vary in the extent to which they shift the costs and risks of homeownership from borrowers to creditors or third parties. Policy frameworks and other institutions intervene by influencing the degree to which banks and other creditors can manage the risks and costs of mortgage lending.
These risks include default (the likelihood of non-payment), prepayment (the loss of profit due to early repayment), and maturity mismatch (the threat of financial insolvency that comes from funding long-term mortgage credit with short-term savings deposits). To the extent that creditors can transfer or manage these risks, they can offer relatively advantageous mortgage conditions to households. These conditions include long-term credit, fixed interest rates, easy refinancing and second mortgages; for example, Prasad (2013: 201) A first important source of institutional variation is the availability of long-term credit to households (Schwartz and Seabrooke, 2009) . Table 1 shows that there is substantial variation across Europe in "typical" mortgage duration, ranging from around 20 years in France and Italy, 25 to 30 in Germany, and 30 and higher in Spain, Portugal and the Netherlands. Below, we illustrate the within-country variation beneath these aggregate values. While mortgage duration is not regulated directly, the ability of mortgage lenders to extend long-term credit requires secondary markets on which to fund mortgage credit. The existence of these markets, in turn, depends on regulatory frameworks and other forms of state intervention. For example, in the United States, state intervention played a central role in the creation of secondary mortgage markets via Fannie
Mae and other government-sponsored enterprises (Quinn, 2010) ; this enabled banks to extend the duration of credit from under ten years before the 1930s to the 30-year mortgage that became common in the postwar period (Green and Wachter, 2005: 94-96) .
The availability of long-term credit has different implications under the financial inclusion and intensification models. Inclusion implies that long-term credit makes borrowing more affordable by extending repayment over a longer period, lowering monthly payments and thus enabling a wider range of households to achieve homeownership (International Monetary Fund, 2008) . In contrast, the financial intensity model suggests that households use long-term credit to "stretch" their purchasing power in response to rising prices by spreading a larger volume of borrowing out over time, resulting in a higher stock of debt. 5 To the extent that households use longer mortgages to borrow more, rather than reduce payments, long-term credit does little to foster inclusion while exposing households to greater risk.
A second source of institutional variation is the prevailing mechanism for setting interest rates.
Relative to fixed-rate mortgages, adjustable-rate contracts shift interest rate risk from banks to households, which have little ability to manage these risks (Green and Wachter, 2005: 102) . As table 1 shows, there is significant variation across Europe: variable rates are ubiquitous in Spain and Portugal, for example, but relatively uncommon in France. The inclusion model implies that adjustable interest rates are an impediment to borrowing because households will limit risk by foregoing homeownership or curtailing borrowing (for example by choosing smaller, less expensive homes). In contrast, a possibility consistent with the financial intensification model is that households faced with rising prices disregard the macroeconomic risk of fluctuating interest rates. To the extent that the ability to shift risk towards borrowers makes lenders willing to lend more, the intensification model thus predicts that homeowners who borrow at adjustable interest rates will have higher debt. This is consistent with the substantial expansion of adjustable-rate mortgages during the subprime boom in the U.S. (Immergluck, 2009: 85-88) .
A third form of institutional variation is the regulatory framework governing the cost of prepayment, which affects the availability of refinancing (Prasad, 2013; Schelkle, 2012b; International Monetary Fund, 2008; Schwartz, 2009) . Regulations which limit prepayment penalties vary significantly across European countries. Table 1 illustrates this institutional variation (albeit imperfectly)
by showing whether prepayment is governed by law, contract or a combination of both. In principle, the greater the role of law in governing prepayment and refinancing, the less scope for mortgage refinancing. Because of these regulations, a number of sources suggest that refinancing is generally not available in many European countries, including France, Germany, Spain and Italy (Schelkle, 2012b; International Monetary Fund, 2008; Schwartz and Seabrooke, 2009 ). However, micro data show that by 2010, more than 10% of mortgages in France, Spain and Portugal, and more than 35%
in Germany and the Netherlands, were used to refinance an earlier mortgage. Mortgage refinancing is not free in Europe, but this does not imply that it is non-existent.
Again, the inclusion and intensity models entail different effects of refinancing on household debt. The inclusion model implies that the availability of refinancing makes it easier for households to "manage" their debt (Prasad, 2013) , thus increasing the accessibility of homeownership (c.f. Schelkle, 2012b: 70) . This suggests that households use refinancing opportunities to obtain improved borrowing conditions, such as lower monthly payments. However, refinancing is also a means to tap the "piggy bank" of housing wealth (Davis, 2009: 26 ; see also Schwartz, 2009a: 97-107 ). Thus, the intensification model implies that refinancing results in higher debt levels rather than lower payments.
Refinancing is only one channel through which households can leverage their homes in order to fund current consumption. While the explicit equity withdrawal contracts (such as home equity lines of credit) available in the U.S. (Schwartz and Seabrooke, 2009 ) are uncommon in Europe, second mortgages and other channels of leverage are available. Using a methodology described below, we find that a substantial fraction of households report uses of mortgage credit other than purchase of the real estate asset secured by the mortgage. Similarly, macroeconomic estimates suggest that net equity withdrawals became positive in the mid-2000s in some countries, including Spain and the Netherlands (European Central Bank, 2009) . Though these forms of equity withdrawal are sometimes mentioned in the context of inclusion-oriented arguments (e.g. Schelkle, 2012b) , from a analytical standpoint equity withdrawal reflects intensification, rather than inclusion.
These micro-institutional characteristics of mortgage markets are closely related to the broader macro-institutional background. One of the most important factors governing these risk transfers is the existence of secondary mortgage markets, such as securitization markets. Table 1 shows that capital market funding for mortgage lending -use of covered bonds 6 and mortgage-backed securities, rather than traditional deposits -is highest in Spain, followed by the Netherlands and Portugal. Securitization is a novel institutional phenomenon these countries, having grown grown from negligible levels in the late 1990s to among the highest levels in Europe (European Central Bank, 2009 ). In contrast, securitization markets in France remained incipient; even in Italy, capital market funding overtook French levels during the 2000s. German mortgage banks remained reliant on traditional covered bonds, which shift less risk off bank balance sheets than modern securitization. Thus, variations in the extent of securitization closely mirror the availability of long term credit, which we show is one of the primary factors shaping cross-national variation in debt levels.
Two other macro-institutional variables deserve discussion. First, tax policies -particularly mortgage interest subsides -affect the cost of bearing mortgage debt (Andrews et al., 2011; Fuller, 2015) . Table 1 reports that the Netherlands has a generous system of tax incentives (indeed, tax relief is the greatest of any country in the OECD). As we show below, our results are consistent with the view that tax policy is a key factor driving the extreme level of Dutch household debt, as argued by country experts (e.g. Vandevyvere and Zenthöfer, 2012) . In a broader set of countries, there is a moderate correlation of .36 between mortgage tax relief and household debt, suggesting that tax subsidies are important but not the only factor. Second, the legal difficulty of foreclosure is often cited as a constraint on household lending in Italy (Bover et al., 2014; Schwartz and Seabrooke, 2009 ). 7 Again, our results are consistent with this argument in the Italian case.
The hypotheses just developed are summarized in table 2. In general, we expect to see greater evidence consistent with the financial intensity model in countries where debt has expanded most in recent years, including (in our sample of countries) the Netherlands, Portugal, and Spain. In countries with less debt accumulation (such as France, Germany and Italy), we expect less evidence consistent with financial intensification. We test these hypotheses using household-level survey data which report debt levels and contractual features of mortgages. Most studies of the relationship between institutions and household financial behavior rely on small-N comparisons (Schelkle, 2012b; Fuller, 2016) or simple cross-sectional designs using additive institutional indexes based on information like that reported in table 1 (Fuller, 2015; International Monetary Fund, 2008; Schwartz, 2009 ). In contrast, our methodology exploits the fact that the micro-institutional variation just discussed has observable implications at the household level. Mortgage market institutions shape the distribution of available contracts rather than binary characteristics of markets. For example, the "typical" mortgage duration abstracts from both cross-sectional and longitudinal variation within countries. Unlike aggregate approaches, micro-data permit a direct evaluation of the predictions of the inclusion and intensity models regarding household financial behavior; as we show empirically, for example, households use refinancing opportunities differently in different countries. While this approach cannot shed light on institutions which do not have observable correlates at the household level, this household-level variation provides insight into the processes driving household debt.
Data and descriptive results
Our primary data source is the Household and three countries below-median countries (France, Germany and Italy). The former are the only three countries with above-mean debt levels that are available in the HFCS data. In practice, due to variations in the questionnaire and other data limitations, our case selection excludes Greece, Luxembourg, Austria and Belgium, all countries with low debt levels.
In order to confirm the correspondence between these micro-data and debt aggregates based on national accounts, we first compute the ratio of total debt to total income (the survey-based analogue to the aggregate debt to income ratio) for all 13 countries for which both are available.
We find a correlation of .96, showing that survey and aggregate statistics show similar variation in debt levels. We also find a correlation between the aggregate debt to income ratio based on national accounts and the median mortgage to income ratio (calculated for homeowners with a mortgage) of .83. 8 This correlation is noteworthy because it shows that differences between homeowners with a mortgage mirror the cross-national variation manifest in national accounts. In other words, it is not only that there are more indebted homeowners in "high debt" countries; on average, Dutch, Spanish 15 Nevertheless, aggregate statistics also show that financial extension (measured by the rate of participation in the mortgage market) is correlated with aggregate household debt, consistent with the "Catholic-familial" model (Allen et al., 2008; Schwartz and Seabrooke, 2009) . In order to
provide a more precise estimate of the relative contribution of financial inclusion, extension and intensity to debt levels, we conduct a counter-factual simulation to determine how much of the crossnational variation in household debt can be explained by differences in the proportion of debtors, reflecting either inclusion or extension. We seek to quantify the difference in debt to income ratios across countries that can be attributed to the fact that "low debt" countries simply have fewer households with mortgages. To do so, we simulate total debt/income ratios, counter-factually changing the proportion of mortgage debtors in each country while holding mean debt and income constant. 9 We calculated the counter-factual mortgage debt/income ratios of France, Germany and
Italy, as if they had the proportion of mortgage debtors prevailing in the Netherlands, Spain and Portugal. Mortgage market participation rates and other components of the counterfactuals are reported in table 3; the appendix describes the counterfactual methodology in more detail.
We find that counterfactually increasing the mortgage market participation rate of "low debt"
countries to that of "high debt" countries increases the debt to income ratio in the former by between 16% and 37% in France and Germany and 50% to 65% in Italy (table 4). Italy's extremely low debt to income ratio thus reflects, to a substantial extent, an extremely low rate of participation in the mortgage market (despite a high homeownership rate). However, the simulation shows that half or less of the gap between French and Germany debt and the "high debt" countries is explained by the proportion of debtors. This indicates that neither financial inclusion (higher homeownership rates) nor expansion (a higher mortgage market participation rate) due to familial or, demographic factors can fully explain aggregate debt levels. This implies in turn that intensification must explain a substantially large portion of the cross-national variation in debt.
In the remainder of this paper, our main dependent variables of interest are the household by monthly income). 10 We focus on mortgage debt rather than all debt for two reasons. First, according to the HFCS data, between 82% and 92% of all household debt in these countries is mortgage debt. Second, because we focus on micro-institutional characteristics of the mortgage market, the independent variables we study are only defined for households with mortgages.
As shown in the first panel of figure 2 , the median mortgage/income ratio among mortgage debtors reveals relative levels of household debt similar to those found in the aggregate: debt is highest in the Netherlands, somewhat lower in Spain and Portugal, and lowest in France, Germany and Italy. However, the median mortgaged homeowner in Italy has a slightly higher debt to income ratio than their French and German peers, despite the fact that aggregate debt is lower in Italy.
This reflects what we have just shown: the low aggregate debt level in Italy is partly explained by an extremely low level of mortgage market extension. Still, the gap between median debt in Italy and in the Iberian cases indicates that Italian homeowners also borrow less on average; thus, the low Italian debt level is not entirely explained by financial extension.
The second panel of figure 2 shows that higher median debt levels do not necessarily imply higher debt payments: while the Netherlands has the highest outstanding stock of debt relative to income, median payments are the second-lowest after Germany, less than 15% of monthly income. 
Institutional trends in mortgage markets
As noted above, out analytical strategy exploits the fact that the institutional variation in mortgage markets shapes the distribution of available mortgage contracts, which is observable at the household level in the HFCS micro-data. We capture this variation using six main variables, defined in table 5. Long-term borrowing, adjustable interest rates and refinancing are defined in a straightforward fashion. Net of equity extracted through refinancing, three additional variables capture the use of mortgage credit for purposes other than home purchase: second mortgages (excluding refinance mortgages), additional borrowing on existing mortgages after the residence was purchased, and a weighted index of borrowing intent. This final measure takes advantage of survey items which report the respondents' borrowing intent. For each mortgage, respondents stated the primary purpose of the loan and up to five additional purposes, including purchase of the property, purchase of other real estate and financing current consumption. This measure equals one in the hypothetical case that household uses mortgage credit exclusively for purposes other than property purchase, and zero if mortgages are used only for purchase.
In order to assess the institutional transformation of mortgage markets across Europe, figure 3 reports five-year moving averages of borrowing behavior based on the year debtors contracted or Mortgage service/income ratio Second dummy included for refinancing more than one mortgage.
Second mortgage Household took out a mortgage more than one year after purchasing main residence (excluding refinance mortgages)
Second dummy included for more than one second mortgage.
Additional borrowing Household borrowed additional funds after mortgage was initially contracted This behavior reported only in Germany, Portugal in Spain. In Spain, this variable is highly correlated with refinancing and is therefore omitted
Loan purpose Weighted sum of the number of purposes for which the borrowed funds were used other than purchase of the property on which the mortgage is secured, averaged across all properties.
The primary purpose p1
is given weight w1
where n is the number of stated purposes, and wp>1
. The primary purpose weight thus varies between .71 if the household states two purposes and .41 if there are five purposes. Survey items not available for France.
Other financial variables
Other properties Number of properties other than main residence owned by household
Other mortgages Number of mortgages on other properties
Control variables
Income Dummy variables for top and bottom income terciles rate debt. However, in contrast to the aggregate data reported in table 1, micro data make it clear that adjustable interest rates predominate among current debtors in all three "high debt" countries. 11 Moreover, these risk-bearing financial contracts became slightly more common in all three countries during the global housing boom. This contradicts the claim -based on the inclusion model -that these contracts are a deterrent to borrowing, and suggests that the willingness of households to accept macroeconomic risk may have enabled banks to lend more. Elsewhere, there was a substantial decline in proportion of households taking out adjustable-rate mortgage in Germany, and a significant increase in Italy. These results imply that German households uniquely bore declining interest rate risk, while Italians experienced the opposite tendency. Declining inflation in historically high-inflation Italy likely accounts for the latter trend.
The final panel of figure 3 reports one measure of housing-backed consumption, the extent to which households report using mortgages to fund current consumption. What is most important here is the somewhat surprising frequency with which households report using mortgage credit for purposes other than real estate purchase. In all countries except Spain (measure is unavailable for France) levels of this use of mortgage credit are substantial relative to the expectation that equity withdrawal is non-existent or limited. In Spain, levels are substantially lower but growing. While this is not a direct measure of equity withdrawal, it does suggest that households use mortgage credit for consumption purposes in a number of European countries.
Multivariate analysis
We now turn to a multivariate analysis of the impact of these institutional variables on household debt. These models control for several other aspects of the household's real estate wealth and demographic background, also described in table 5. Models are specified such that the baseline household is an employed two-earner couple in the middle tercile of the income distribution with secondary education, aged 35 to 44. All variables are defined at the household (rather than individual) level; age and education refer to the primary respondent selected on the basis of their knowledge of the family's finances. We report OLS estimates of the determinants of the mortgage to income (table 6) and mortgage service to income ratios (table 7) ; estimations incorporate survey 25 weights and boostrap standard errors which take survey design into account (HFCN, 2013) . In order to check the sensitivity of our models, we ran multiple robustness checks, including controls and sample restrictions for housing prices, attitudinal risk aversion, interest rates, and temporary income shocks; none of these modifications changes our basic results. Because implementation of the survey is decentralized, sample size varies across countries; results reported below reflect sample sizes ranging from 534 to 1992 households. The relatively small sample size reflects both the fact that mortgage debtors are a relatively small subset of households (around 20% in most countries) and missing data on key independent variables which were not imputed. 
Mortgage duration
As argued above, financial inclusion implies that long-term credit helps households achieve homeownership by spreading repayment over a longer period, while financial intensity implies that longterm mortgages permit households to stretch their purchasing power in a context of increasing housing prices. Tables 6 and 7 support the intensity rather than inclusion model: in most countries (with the exceptions of Germany and the Netherlands), longer mortgages are significantly associated with higher debt, while in no country is longer-term borrowing significantly associated with lower debt payments. In two countries (France and Spain), long-term borrowing also results in higher monthly payments, showing the "stretching" effect makes mortgage debt less, rather than more "manageable." The variety of indebtedness most consistent with the inclusion model is the Netherlands, where long-term mortgages are accompanied by low median payments, though there is no evidence that households with longer mortgages have lower payments than those borrowing at shorter terms.
By themselves, these regression coefficients do not fully capture the cross-national variation in the impact of long-term credit, because the overall effect depends on both the elasticity of debt with respect to duration and the fact that average mortgage duration varies across countries and over time. Figure 4 illustrates the expected debt/income ratio associated with the average duration of mortgage borrowing in 1995 and 2010 (as reflected in figure 3 ) in order to illustrate the effect of the increasing availability of longer-term credit on household debt levels. Because mortgages are longer on average in the Iberian cases than in France and Germany, the debt attributable to rising maturities is larger, and increased faster in the former -though the "stretching" effect is also surprisingly large in Italy. By 2010, Spanish and Portuguese homeowners stretched their incomes more than twice as far as the French peers. Conversely, as the average duration of mortgage borrowing fell in Germany, the expected debt to income ratio fell (though the change is not statistically significant):
unlike homeowners in most other countries, Germans "de-intensified" their engagement with the mortgage market by reducing the duration of borrowing.
Consistent with the financial intensity model, the increasing availability of long-term credit in
Europe has allowed homeowners to borrow more in relation to their income, rather than make debt 
Interest rates
The financial inclusion model implies that mortgage contracts which shift risk towards households, such as adjustable interest rates, constrain household borrowing. We find no evidence to support this proposition. Coefficients reflecting the impact of holding an adjustable rate loan are negative, but not significant, in France and Germany, and positive in the other three countries. Moreover, in one high-debt country -Portugal -holders of adjustable rate mortgages have significantly more debt, consistent with the possibility that lenders are willing to lend more to households which absorb more risk, as suggested by the intensity model. These findings call into question the claim that institutions that transfer risk towards households, such as adjustable interest rates, constrain household borrowing and therefore the accessibility of homeownership. European households respond far less to macroeconomic risk than predicted by the inclusion model; one reason for this is that interest rates fell substantially following the creation of the Euro, particularly in Southern
Europe. In this macroeconomic context, adjustable interest rates were not a significant constraint on borrowing, and in the case of Portugal, enable households to take on more debt. Together with the fact that (as shown above) adjustable interest rates dominate in high-debt countries, these results give more support to the intensity model. 31
Refinancing
As argued above, the financial inclusion model implies that the availability of refinancing makes mortgage debt more manageable (for example, by reducing payments), while intensification implies that households use refinancing opportunities to "cash out" equity. Because the purpose of refinancing depends on the interest-rate setting mechanism, we include an interaction effect between these terms. Table 6 shows that in Italy, the Netherlands, Spain and Portugal, homeowners who refinance both fixed and adjustable rate mortgages have significantly more debt. In Spain, these effects also translate into higher mortgage payments, and in no case does refinancing result in higher debt but lower payments. Thus, in all three high-debt cases (but also Italy) mortgage refinancing appears to be a tool for extracting home equity rather than improving loan conditions. This effect is substantial: on average, households refinancing an adjustable rate loan borrow between 114% (in Portugal) and 256% (in Holland) of their annual income. However, only 4% of Italian homeowners had refinanced an adjustable rate mortgage, compared to 10% in Portugal, 14% in Spain, and 33% in the Netherlands. As a result, refinancing adjustable rate loans contributed 20% of income to the average debt level in Spain and 84% in the Netherlands, but only 7% in Italy. While the relative intensity of Italian household behavior is surprising, this behavior is confined to a small subset of the homeowning population.
While there is thus little evidence that the goal of refinancing is to reduce monthly payments, households may obtain other improvements in loan conditions. To examine the purpose of refinancing further, we estimated additional models (available on request) capturing the effect of refinancing both fixed and adjustable rate mortgages with interest rates and mortgage duration.
In most countries, households obtain some interest rate relief by refinancing, particularly when the resulting loan is at an adjustable interest rate. However, this is not the case in Spain, and weakly so in Portugal. French, German and Dutch homeowners also reduce the duration of their borrowing between two and five years by refinancing. This implies that households in these countries use refinancing to consolidate and reduce the cost of debt, reducing their risk exposure. In contrast,
Iberian households use refinancing to extend the life of their debt (in addition to borrowing more, as we have already seen). These results imply that in Spain and Portugal, refinancing is used primarily to cash out equity, with only a modest improvement of loan conditions in Portugal and none in Spain. These results support the intensity model and underscore the importance of examining actual household financial behavior, in addition to the distribution of available financial instruments.
Leveraged consumption
As noted above, refinancing is one of several means of leveraging housing wealth to support current consumption. In France, Italy and Portugal, homeowners who take out a second mortgage have a significantly larger debt burden (in the Netherlands, this effect is significant only at the .1 level).
Portuguese households also increase their total debt by borrowing additional funds on existing mortgages after purchasing the residence: on average, households that borrow after house purchase hold debt equivalent to an additional 61% of current income in Portugal. Finally, controlling for these other forms of leverage, use of mortgages for purposes other than home purchase is significantly associated with higher debt in Spain (though the substantive impact on debt is relatively small).
Thus, a variety of indicators of leveraging household wealth contribute to higher debt in "high debt" countries; these borrowing behaviors also exist in France, but make a smaller contribution to total debt. Taken together, these various measures of leveraging housing wealth for consumption purposes -refinancing, second mortgages, post-purchase borrowing and the stated purpose of borrowing -contribute a negligible proportion of income in France and Germany but a 19% in Italy, 23% in Portugal, 25% in Spain and 100% in the Netherlands. Thus, the contribution of leveraged consumption is greatest in the three "high debt" countries, but is also surprisingly high in Italy.
Discussion
The analysis presented in this paper shows that financial intensification explains a substantial portion of the cross-national variation in household debt in Europe. Households in Spain and Portugal have higher debt than their peers in France and Germany because they use longer mortgages to "stretch" their borrowing capacity and use refinancing, second mortgages and other tools to lever-age their housing assets to fund current consumption. As a result, they have higher debt payments and face increased life course and macroeconomic risks. French households also extend their borrowing capacity by taking out longer loans, but because the 30-year mortgages typical in "high debt" countries are rare, the overall "stretching" effect is smaller. In both France and Italy the intensification effect is offset by high monthly payments, which result in a faster decline of debt over the life course than in the Iberian cases. 12 In contrast, German households underwent a process of substantial financial de-intensification during the 2000s. German mortgages became shorter and bore less risk; unlike households in other countries, German households used refinancing to improve loan conditions without expanding debt. These findings help account for the unique decline in household debt in Germany.
The mortgage contracts that enabled Iberian households to accumulate higher debt burdens were relatively novel in that institutional context. Figure 3 showed that long-term credit, refinancing opportunities and use of mortgage credit to fund current consumption grew during the past fifteen years. Similarly, table 1 showed that capital market funding for mortgages, especially in the form of securitization, was comparatively high in these "high debt" countries; because these markets did not exist in these countries prior to the mid-1990s (see European Central Bank, 2009), this represents a dramatic increase. This underscores the importance of incorporating recent changes associated with liberalization and financialization in institutional analysis of household financial behavior. European countries that adopted new financial technologies (made possible by specific regulatory and legal frameworks) saw the largest increase in household debt. Though a full account of the de-intensification process in Germany goes beyond the scope of this paper, the explanation likely lies in the institutional legacy of the covered bond form of mortgage finance and German banks' pursuit of profit opportunities abroad following the introduction of the Euro (Fuller, 2016; Mertens, 2017) . In contrast, these results imply that regulations affecting prepayment are far less of a deterrent to refinancing than suggested by previous work, that households can withdraw equity without explicit products, and that adjustable interest rates are not a substantial deterrent to borrowing. We suggest that the growth of securitization markets in Europe is a key factor shaping household debt levels.
Nevertheless, the institutional effects measured in this paper do not explain everything about the cross-national variation in household debt in Europe. The low aggregate level of household debt in Italy reflects the limited extension of the mortgage market, probably because of the existence of intra-familial mechanisms of housing provision and the inefficient legal system (Schwartz and Seabrooke, 2009 ). Our analysis shows that those Italian homeowners who do hold mortgages show a surprisingly intense engagement with financial markets -but there are relatively few such homeowners. Similarly, the extremely high level of household debt in the Netherlands is not well explained by financial intensification behaviors such as income "stretching" and leveraged consumption. While refinancing and equity withdrawal contribute to Dutch households' debt, the substantive contribution of these factors is modest relative to the total debt level. Thus, we do not claim that financial intensification explains high debt levels in the Netherlands. Dutch debt reflects a distinct variety of indebtedness: repayment of substantial debt levels in the Netherlands is spread out over the long term without income "stretching," and monthly payments are moderate. The Dutch model of borrowing is probably well explained by a number of highly specific mortgage market institutions, including generous tax subsidies that incentivize interest-only mortgage contracts, allowing households to maintain high debt burdens over the life course (Vandevyvere and Zenthöfer, 2012) . Thus, these results underscore the varieties of indebtedness partially concealed by aggregate debt measures.
Conclusion
The central theoretical implication of these findings is that financial intensity (and the institutional changes that have made it possible) is an under-appreciated explanation for the cross-national variation in household debt. As argued above, the institutionally-oriented literature seeking to explain this variation, while not ignoring financial intensity, tends to emphasize the inclusion model, according to which differences in homeownership rates are the primary determinant of national debt levels (Prasad, 2013; Schwartz and Seabrooke, 2009; Schelkle, 2012b) . Our results suggest that financial intensity is likely a far more important part of the explanation. In other words, households borrowing more, rather than more households borrowing, is the key dynamic underlying the 35 uneven global expansion of household debt. Furthermore, our findings show that mortgage market institutions have changed quickly in some countries (but not others), exposing the limits of previous studies relying on static cross-sectional indexes to measure institutional variation. Theoretically, this implies that more attention is needed to the institutional changes brought about by financial liberalization and globalization in cross-national studies of household debt.
These conclusions raise important questions for sociological analysis of the effects of financialization and the credit boom, suggesting several areas for further research. First, we have not attempted to systematically explain the uneven institutional transformation of mortgage markets in Europe, an important question for researchers. Second, the financial technologies used by banks to fund mortgage lending (such as securitization or covered bonds) are likely a key part of this explanation;
this relationship deserves careful scrutiny, though data are limited. Third, while this paper shows that financial intensity is an important determinant of cross-national variations in debt, further research can attempt to pinpoint more precisely the relative contributions of inclusion, extension and intensity models. Finally, the financial intensity model raises important normative issues regarding inequality and credit markets. If, as suggested by our results, the primary impact of a dramatic expansion in the supply of credit was to increase financial intensity with little gain in terms of homeownership rates, then credit expansion seems to have little benefit in terms of inclusiveness.
This suggests that expanding credit is an ineffective tool for fostering access to homeownership, despite the fact that political rhetoric often justifies credit expansion in these terms.
Appendix: methodology of counterfactual analysis
Using the HFCS data, we decomposed each country's population into three groups: non-property owners (subpopulation 1), mortgage holders (subpopulation 2), and property owners without mortgage (subpopulation 3). We then calculated the mean debt and income for each group and its percent share in the total population. The proportion of mortgage holders in the population as a whole is the mortgage market participation rate (MMPR). The MMPR plus the share of property owners without mortgages gives the property ownership rate. Any country's debt/income ratio can be obtained as a weighted average of the debt and income of our three subpopulations. 
